Data S1: Molecular topology building blocks for the reference states in Figure 2 of the main document.
: end-point energies ( ) and fluctuations ( ! − ! ) uncharging calculations of sidechains in water for the charged state (λ=0) and neutral state (λ=1) in kJ/mol in Table 1.   Table S2 : end-point energies ( ) and fluctuations ( ! − ! ) of the uncharging calculations of sidechains in tripeptides for the charged state (λ=0) and neutral state (λ=1) in kJ/mol in Table 4 . Table S3 : the percentage of contributing configurations in the OSP calculations for all amino acid sidechain analogues (reference states R1 and R2) and for all amino acids (reference states R3, R4, R5 and R6). Table S4 : comparison of the computational efforts of TI and the TPF+OSP approach. Figure S1 : Curves of convergence of fluctuations ( E ! − E ! ) at the end points of methione sidechains uncharging. (charged state (λ=0) and neutral state (λ=1).
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The number of configurations is counted for which ( ! − ! ) in equation (8) is less than 
